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（1525-1565nm），但是 近几年由于光纤通信业务的飞速发展对 L 波段
(1565-1625nm)的扩展成了迫切需求，于是对 L波段以及 C+L 波段 SFS 的研究也
成了 近研究的趋势和热点。本文主要研究稳定的 L 波段宽带掺铒光纤超荧光










出线宽均优于单级的 DPF 结构，并且两级 DPF 结构可以获得平均波长对泵浦功
率不敏感的特性。随后的实验结果验证了这一结论。 
在第三部分研究了同时可以覆盖 C+L 波段的 SFS。通过对产生 C+L 波段的
原理分析发现对于两级的 DPF 结构，通过选择合适的光纤总长度以及合理分配
两级光纤的长度，可以获得同时覆盖 C+L 波段的平坦 ASE 光谱输出。在理论模
拟优化结构参数的基础上，实验中在未加任何滤波器的情况下通过参数的优化





























The erbium-doped superfluorescent fiber source (SFS) is widely applied 
in dense wavelength division multiplexing(DWDM),fiber sensor 
systems,fiber gyroscopes and so on , for its broad spectral range, high 
output power and stabile mean wavelength。The former researches were 
mainly on C-band (1525-1625nm). However, recent demand for immediate 
expansion of the fiber optic communication window has led more attentions 
to the development of L-band (1565-1625nm) and C+L-band (1525-1625nm).In 
this paper the stable L-band SFS and flat C+L-band SFS are researched. 
The main work in this paper contains three parts. 
 
The first part contains Chapter one, two and three. In this part after 
the analysis of the characteristics of erbium-doped SFS, the development 
of SFS was introduced. After introducing the principle of amplified 
spontaneous emission (ASE) and discussing the theory model of 
erbium-doped SFS, the propagation equations and the rate equations were 
summarized. In Chapter three the fundamental to generate L-band SFS was 
introduced first. Then the simple double pass forward (DPF) 
configuration was investigated theoretically. The experiment was done 
under the guidance of the theoretical results. It’s proved that the 
experimental results are in good agreement with the theoretical results. 
 
In the second part, a two-stage double pass forward(DPF) configuration 
of two-stage L-band SFS was put forward and investigated.Through 
simulation it was found that under the optimum fiber length rate and pump 
power rate, the pumping efficiency and output linewidth of two-stage DPF 
configuration were much better than those of one-stage DPF configuration. 














configuration was insensitive to pump power. The following experiment 
proved this characteristic.  
 
Chapter five was the third part, which investigated C+L-band SFS. After 
learning the principle to generate C+L-band, we found that two-stage DPF 
configuration could also generate flat C+L-band SFS by choosing optimum 
fiber rate and pump rate. A series flat C+L-band SFS with bandwidth over 
80nm were attained in the experiment.  
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容量。EDFA + WDM 使得通信容量大大增加。第五代光纤通信则是在现行的通信
设备基础上实现更大容量和更长距离的通信。 
对于通信系统，由于互联网的迅猛发展，光传输由 PDH 准同步数字系列到











用 C 波段以外的 L 波段，实现对 C+L 波段信号同时传输，这样就避免了传统
扩容方法所面临的技术难题。可直接在现有的 DWDM 系统中实现扩容，是一种




















正在继续开拓 L 波段的资源，扩展 L 波段光源及相关器件的研究便显得尤为迫
切，同时，在分布式光纤光栅传感中，为了满足大范围、密集多点分布传感点

















商用的宽带超发光二极管（SLD）相比，掺铒光纤 SFS 具有的主要优点如下： 

































    对掺铒超荧光光纤光源的研究始于 20 世纪八十年代末九十年代初，从那时
起，国外的大学和研究所陆续研制出在各方面性能均比二极管优越的掺铒光纤





   在掺铒超荧光光纤光源的研究中， 著名的是由斯坦福大学的 Wysocki P F
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